O ccupational therapy practice began by delivering services to psychiatric patients at a time when the empirical study of the human brain was a relatively new idea. At that time many academIcians thought that objective study was impossible because the brain is so complex. The brain is complex, and the history of our profession has been influenced by the neuroscience approaches to studying its structure and function. Early in this century a decision was made to divide the brain into component parts: neuroanatomy, neurophysiology, neurochemistry, and neuropsychology. Disorders of the brain were further divided ioto organic and functional disorders and then di vided again according to age of onset: for example, cerebral palsy, sch izoph ren ia, and senile dementia. These divisions are reflected in occupational therapy's Special Interest Sections and in course descriptions. As we learn more about the brain we are encountering the artificial boundaries created by looking at one component of a disease in isolation from the other parts. People in many of the neuroscience disciplines are suggesting that the brain consists of a series of interrelated units. They recognize an association between brain and behavior that replaces the traditional dualism between mind and body prevalen t in western philosophy (I) . Recent advances in the neurosciences are mandating major changes in the way people think about mental disorders and a significant impact on occupational therapy theory and practice can be anticipated (2) . This paper highlights some of that impact.
The identification of functional units of the brain is a promising development for occupational therapy. According to a 1977 AOTA manpower survey, approximatelv 80 percent of occupational therapists primarily treat people with central nervous system difficulties (3) . Identification of the fU1ctional units of the brain will possibly help in specifying the uniting elements of our profession (4) .
Cognitive Disability
One method of maintaining professional unity is to define a cognitive disability as a series of functional units of behavior that cut across diagnostic categories and interfere with task behavior. Our observations of changes in behavior, seen during the course of improvement of psychiatric patients, suggested some functional units of behavior. Patients vary in the things they pay attention to, that is, some physical elements of the environment capture and sustain their attention, whereas other elements are ignored. These observations are supported in the Piagetian literature (1, (5) (6) (7) (8) (9) .
The focus of attention has been placed by this author in a behavioral hierarchy of six cognitive !evels: Level One describes patients who ignore all elements of the environment, including the vital necessity to eat and drink. Gradually they will attend to these tasks, but there is continued concern about the amount of food and water consumed (Table I) . Level Two patients often exhi bi t un us ual postures, gestures, or repetitive motions. Therapists can engage their attention by demonstrating familiar gross body movements. Patients assessed at Level Three apply their actions to physical objects found in the environment. Their attention is focused on a repetitive motor action and they do not seem to be aware of the fact that their actions can be connected to a goal. They often express surprise when they complete a project. Patients assessed at Level Four do attempt to complete a project, usually an exact match of the sample supplied by the therapist. Attention is focused concretely on things that they can see; physical objects that are out of their visual field cause confusion. The Level Five patient shows more flexibility in attending to all elements of the physical environment, but a deficit is still present. These people do not preplan or anticipate the consequences of their actions-for example, failing to recognize the fact that the pattern on a leather belt is placed off center until after the belt is completed. Trial and error is overt in tha t they recognize the conseq uences of their actions onl y after the action is performed. The Level Six patient is characterized by preplanning and the use of images and words to guide behavior. These six cognitive levels are designed to describe functional units of behavior that may limit task performance, and range from profound disability, at Level One, to behavior that is within the normative range at Level Six. Level Six was originally intended to describe behavior that falls within the normative range but one study done with a nondisabled population indicated that Level Fi ve may be within the normative range when associated with lower social class (10) .
Routine Task Behavior
Other disciplines in the neurosciences often focus on verbal behavior; occupational therapists focus on voluntary motor actions. It has not been easy for therapists to keep that focus because more is known about verbal behavior, which is regarded as the unique feature of the human brain (11) (12) (13) . Some therapists have emulated the verbal methods of other professions, but it would be difficult to prove that the quality of patient care is not affected by neglecting voluntary motor actions. More people in the neurosciences are beginning to recognize the importance of voluntary motor actions, which should be helpful in clarifying the brain behavior association (14, 15) . But, once again we will feel that people are laking something away from us unless we are more specific about our unique view of voluntary motor actions.
Vol u ntary motor actions provide a functional view of beha vior tha tis observed during the performance of a task. A task is executed in order to achieve a goal. The process of doing a task has a beginning, a middle, and an end, with a typical procedure that is usually followed to complete each step. A task exists as an autonomous unit that can be anal yzed wi thou t regard for the feelings or thoughts of an individual person. Our recognition of the au tonom y of the task is ea sier to maintain for physical disabilities than for cognitive disabilities.
A routine task is species-specific and involves the use of tools to change natural objects so that the a bjects can be used by ourselves and other Homo sapiens. . this is the anthropological view of the unique There is no behavior to indicate that patients can mark the passage of time,
LEVEL 4: End Product
Patients can focus their own attention in order to complete a task, An end product that can be visually perceived, sustains attention.
Patients can utilize several familiar schemes in order to achieve an end product.
Actions that expand thei r familiar schemes can be imitated, one scheme at a time. Errors are not corrected.
When an object can be visually seen, patients are aware that it has its own movement, causing its own effect.
They can anticipate future events based on an interpretation of signs, utilizing the actions of others.
LEVEL 2: Movement
Patients attend to their own postural movements.
Chance body movements create an interesting result, which the patients attempt to repeat.
The patients can approximate gross body movements if they are familiar schemes. The therapist may imitate the patient's movement.
Patients watch people and objects that are moving with transient awareness Attention is focused for a very limited period of time so that the patients require continuous direction,
LEVEL 5: Variations
The patients seek novelty through variations in their actions and end products, Perceptual cues are used to adjust motor actions.
Overt Irlal and error is used to discover a new means of achieving the goal.
Serial Imitation. a series of schemes can be imitated and remembered New schemes can be imitated and learned,
The patients explore the potential of other objects and people, Time is measured by the hours and days required to produce the novelty,
LEVEL 3: Repetitive Actions
Patients attend to the effects their own motor actions have on the environment.
Chance movements cause a perceived environmental result, which they repeat. One scheme is repeated many times.
Patients can imitate the therapist when their own familiar schemes are demonstrated.
Objects and people are understood in terms of the patient's own motor actions. External causes are not understood.
Patients can focus their attention on tasks that have repetitive actions, They can remember and anticipate a series of events when based on their own actions,
LEVEL 6: Tangible Thought
The patients begin to think about possibilities before physically testing the result, Visual images guide motor actions.
Covert trial and error problem solving, Images are used to test solutions to problems
Delayed imitation. The patients can imitate the therapist when the therapist is no longer present.
The patients begin to infer the cause of a change, They may need to validate the cause.
Through the use of images, the patients can separate themselves from the immediate present and project themselves into the past or future,
The American Journal of Occupational Therapy 733 feature of the human brain (16, 17) . EX<l.mples of species-specific routine tasks inc! ude wearing clothing, preparing food, using transportation. altering the environment for sheltered living, sanitary disposal of body wastes, and earning and spending of money. The content of routine tasks involves food, clothing, shelter, transportation, general health precautions, and money management. A routine task is one that is done on a daily or weekly basis, year in and year out. Because these tasks are done so many times, the typical procedures have more standardization than tasks that are done sporadically. A sched u Ie of routine tasks provides the basic structure or framework for our lives (18) .
As defined, routine tasks bear a striking resemblance to the activities of daily living (ADL). An important distinction must be made. People with cognitive disabilities are often restricted in their ability to participate in earning and spending money. This restriction leaves a great gap in the schedule of their daily lives. Disabilities tend to produce long hours of nothing to do, which is analogous to a sophisticated form of torture. Therapists in a variety of settings can design a sched ule of tasks. The conten t of the sched u Ie shou Id reflect the interests and desires of the people participating in the program. Given a choice, people with cognitive disabilities often prefer crafts. Patients have a right to freedom of choice in selecting task content, including a balance or an imbalance of work, rest, and play. The task content usually associated with ADL may not interest some people, whereas crafts are of no interest to others. A person with a disability must be given the right to select his or her own task content.
Routine task behavior is observed during the process of completing the steps in the task procedure. Routine task behavior does not occur in isolation, and we must account for other plausible explanations of behavior suggested by the brain behavior association. Routi ne task behavior can be infl uenced by a person's medical condition, by individual differences in the person's past experiences, and by the task itself.
Nothing that has been said to this point about activity is unique to occupational therapy. We share this perspective with a variety of disciplines. The growing recognition of voluntary motor actions is an indication that we will share this perspective more and more. ",,That is unique to occupational therapy is what we do with this information, through the application of task analysis.
A task analysis is the specialized system of knowledge that guides the therapist in changing tasks. Task analysis is prevalent throughout our history. It is evident in the theory of practice developed by the Fidlers (19) , implicit in the use of activity suggested by Mosey (20) , manifest in the interest checklist and play history of occupational behavior (21, 22) , and furthp.r illustrated by the special equipment created for sensory integration (23, 24) . Task analysis refers to the examination of each step in a typical procedure that is followed to achieve a goal. A task analysis can be applied to any task content: crafts, play, work, and ADL. Any task that a person wants to do can be anal yzed as long as the therapist knows the typical procedure.
The criteria the therapist applies to task analyses vary according to the health problems that interfere with task behavior. For example, a different task analysis is required for someone who is blind, as compared to one in a wheelchair. This is especially important for psychiatric disorders where health limitations tend to be ignored. For example, in the verbal psychotherapies the common premise is that a person is unwilling to do a task but neuropathology would support the premise that a person is unable to do a task (2) . This is a significant distinction that influences the selection of treatment objectives and methods. To state that a person is unable to do a task may be regarded, at first, as a pessimistic view of task analysis. However, disease and disability are, by definition, debilitating. To deny mental deficits has led to false hope about our ability to resolve them. A straightforward assessment of temporary and permanent mental limitations in psychiatric, as well as neurological, populations is needed. The task anal ysis for the cognitively disabled considers assets and limitations in following a typical task procedure. The therapist uses the task analysis to change the task procedure so that patients can achieve greater independence. Used in this manner, the task analysis can be applied to realistic and optimistic objectives.
For the cognitively disabled, each cognitive level is accompanied by a task analysis that acts as a guideline for therapists in selecting and designing acti vities that correspond to the patient's level of ability (Tables  2 and 3 ). The task analysis describes variations in the complexity of the task familiar to therapists, such as the type of pattern a patient is able to follow. For example, at Level Three we see a disorganized use of one color, at Level Four the person can follow a checkerboard pattern, at Level Five the person follows a simple pattern, and those people at 
Tools
Fingers and hands, rather than Objects that are associated with Generally. patients do better with utensils.
gross body movements, e.g., jump their hands; some use of familiar ropes, soft balls. tools.
Storage of
Obtained for the patients. Taken care of by the therapist. Taken care of by the therapist.
Materlals/ Projects Preparation
Food packages and cartons may Plan movements and obtain any Supplies are laid out in advance. Do by the need to be opened for the patients. needed equipment. any preliminary and/or finishing Therapist steps that are not repetitive or not familiar.
SETTING:
Reduce the number of stimuli when Open space. CI utter free. possible.
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LEVEL 4: Goal Directed
The patients focus on visual sample of an end product.
If interrupted, patients can refocus their own attention in order to achieve their goal. The average task should be completed within 30-45 minutes.
The patients can imitate moderately novel demonstrations that expand familiar schemes.
Usesimple nouns and verbs, avoid-
ing discussions or open-ended questions.
One direction for each step. Wait until each step is completed before giving the next direction.
Simple quick tasks with a visual end product, bright colors and twodimensional shapes. Avoid childish connotations with adults.
Potential errors should be easily corrected by the therapist.
Avoid confusion by limiting the decisions and materials. The opportunity for an exact replication of a sample is present.
Tools are Ii mited to familiar objects. No power tools.
The patients can place and/or find materials when clearly visible or very familiar.
Supplies are laid out in advance.
Provide an exact sample of the finished product. Do the steps that require unfamiliar tools or schemes.
Other patients working on the same task.
LEVEL 5: Variattons
Overt trial-and-error problem solving. Interested in doing similar tasks, which permit variations in their actions.
Attention may be sustained while external stimuli are present. Tasks may take two or more sessions to complete.
The patients can learn through serial imitation so that a number of steps may be demonstrated. Unfamiliar steps may be introduced and through practice will be learned.
Adjectives and prepositions may be used in explaining variations.
Two or more directions may be given at one ti me.
An activity that permits variation. The effects of one's actions can easily be seen and corrected.
The patients must be able to physically perceive the effect their actions have upon objects and end results.
Several choices in materials, tools and activity selection may be provided. Demonstrate and clarify variations.
Simple tools that are a linear extension of the hand or arm are the most successful.
The patients can search for things in probable locations and can place or find things in labeled drawers or cabi nets.
The sample of the finished product need not be exact. Patterns and procedures must be supplied by the therapist.
People, music, and clutter can be present.
LEVEL 6: Tangible Thought
Covert trial-and-error problem solving. Energy is directed toward using images to plan an action.
Attention span is within normal limits.
The patients can learn through delayed imitation so that demonstrated directions may be retained over a period of time. Through the use of images, simple diagrams or familiar written directions may be followed.
The use of images may be encouraged when the materials to be worked with are present.
Two or more directions may be given at one time.
An activity that permits variation in selecting and planning steps.
The patients must be able to predict the effect their actions will have upon objects and end results.
Several choices in materials, tools and tasks can be provided and discussed.
The patients can learn how to use unfamiliar machines and tools.
The patients can follow verbal directions to place or find materials.
Materials, designs, and/or pictures must be present for covert problem solving.
Free access to materials and supplies. Level Six create a unique pattern, This is called the structure of the activity. The structure is the therapist's use of elements of the physical environment as substitutes for deficient patterns of thought that would normally be used to guide behavior. The therapist structures the task for the patient through the application of task analysis: by selecting the pattern, for example. Our observations of routine task behavior are influenced by the diagnosis of the patient: I. the loss of energy seen during a depressi ve episode, 2. the distractibility and hyperactivity seen during a manic episode, 3. the loss of memory observed in people with an organic brain syndrome, 4. the intense concentration and marked poverty of speech observed in people with a schizophrenic disorder, 5. and the desire to talk, rather than work, seen with the personality disordfrs. These are differences in the reasons for difficulties in doing a task that may be explained by neuropathology (25) (26) (27) . There are also similarities in the quality of task performance. The quality is affected for all of these people. A cognitive disability identifies similar deficiencies in the quality of task behavior (28) . A deficient quality of task behavior (a disability) has a social significance to the individual, the family, and the community.
A summary of the differences between populations studied to date can be seen in Figure I (10) . The schizophrenic sample was selected by Feighner criteria (29); the depresSIve sample was selected by the field trial draft of DSM III (27) ; and the nondisabled sample was hospital employees dispersed over Hollingshead's range of social class (30) . The distribution for each population seems to be following a bell-shaped curve. The differences between these populations are statistically significant (10, 31, 32) .
The assessment of the cognitive disability is easily confounded by the patient's past experiences (33) . This is especially troublesome with adults. Therapists need to ask patients continually about their experience in doing similar activities in order to determine whether new learning is occurring or whether familiar abilities are being observed.
Patients rely on familiar abilities at Levels One through Four and new learning occurs at Levels Five and Six. The notion that new learning is not occurring at Levels One through Four has presented a real challenge when stating treatment objectives.
Potential Program Objectives
The OCCll pa tional therapy objectives seem to differ according to the medical condition of the patient. In those people whose medical condi· tions are unstable, it is the disease that requires treatment. With those whose medical conditions are stable, the disability requires compensatory actions. Treatment objectives for acute diseases may parallel the objectives of neurologists and psychiatrists, even though our methods of meeting these objectives differ. Physician treatment for mental disorders is often expectant, supportive, or palliative. There is a tendency for us to think that the physician's treatment is active, that it IS aimed at the cause of the disorder. When selecting objectives, we need to remember that the cause of many mental disorders is unknown (25, 26, 34) . Expectant treatment relies on the natural healing process for improvement in a condition. For example, the treatment o( many neuroanatomical abnormalities, like focal lesions, is expectant-watching (or a spontaneous remission of symptoms. Physicians can diagnose and monitor the condition; they can
The American Journal of Occupational Therapy 737 relieve untoward symptoms; but they cannot alter the condition by changing the physical or chemical abnormalities (34, 35) . Therapists can fulfill this objective by reporting alterations and improvements in functional abilities. The task should provide an opportunity to use increasingly complex abilities.
Supportive treatment aims at sustaining a person's strength during acute illness and recovery. This would seem to be especially important when we hear a person say, "I can't go on like this." Again, we can provide a task the person can do during acute illness or recovery. The task provided should avoid potential limitations. Supportive treatment, as diversional activities, is a part of our history that has lost favor in recent years. It may take time to reexamine this value judgment.
Psychotropic drugs are palliative treatments in that they reduce the distressing symptoms of mental disorders by normalizing the neurochemistry of the brain. Why the neurochemistry became abnormal in the first place is unknown (26) . Occupational therapy activities can be palliative, too. We can change the task to place it within a patient's range of ability so that he or she is not distressed by an acutely restricted ability to function. The task provided considers current abil ities and limitations.
Stable medical conditions that leave residual disabilities in task behavior may require compensatory actions. The location of the compensation can be in the biological organism, in the psychological skills and abilities of the disabled person, or in the external environment (Table 2) .
Biological compensations are suggested by sensory integration (23) and the neurodevelopmental approaches to mental disorders (36) . Biological compensations can be confounded by a number of factors. We need to ask: is an improvement in behavior explained by the natural heal ing process, by normal growth and development, by the Hawthorne effect, by an increase in activity of any kind, or by the outcome of our services? Biological compensations are confusing when applied to mental disorders. Theoretically, we highly value this form of compensation, but in some instances what is called a biological compensation may really be an expectant treatment (34, (37) (38) (39) (40) (41) (42) (43) (44) . If that is the case, a therapist may be de-emphasizing alternative objectives that merit more attention.
Psychological compensations are those skills a person learns as a su bstitute for deficient abilities. Learning occurs at cognitive Levels Five and Six, wherein psychological compensation can be regarded as a realistic objective. Novelty is ignored at Levels One through Four, making it impossible to teach new skills (44) . Therapists working with thecognitively disabled may be frustrated by treatment objectives that aim at teaching skills to the lower cognitive levels.
Environmental compensations offset the defects in the structure or function of the organism through the modification of a task (36) . A task contains physical objects that people manipulate during the course of their daily lives. Therapists change the physical objects so that a disabled person can do the task. Adaptive equipment is one example and structuring an activity is another. Therapists have developed hundreds of methods for compensating in the external environment. This form of compensation may be undervalued at the present time (45, 46) . If so, significant social services may not be delivered and some people may not know that these services are available.
Conclusion
One is forced to talk about value judgments in the absence of objecti ve assess men ts of our services and in the a bsence of descri ptions of patients' residual disabilities after discharge from our care. Lacking objective evidence, we have su bstit u ted folk wisdom. For example, a motto frequently cited by therapists is "Give a person a fish and you have supplied one meal; teach him to fish and you have fed him for a lifetime." The question is: Can the cognitively disabled patient learn? If not, what can therapists do? Sometimes we fear the answer is "nothing." I disagree. Our lack of effectiveness studies ma y have prema turel y narrowed our program objectives. I suggest that we honestly appraise our program objectives and expand our options. We desperately need empirical studies that would help us select realistic program objectives. Presently, selection is largely a matter of personal preference and belief (37) . We believe, but we do not know. Professionals are paid because they know. We realize that we must take steps to refine our knowlege.
I am optimistic about our potential to resolve some of the longstanding difficulties in our profession. Many therapists are engaged in acquiring the prerequisite knowledge req uired to read a nd design research studies. The Association and the Foundation are building mechanisms to support these therapists. Neuroscience research is increasingl y addresslllg vol un tary motor actions in a manner we can translate into our practice. Our common concern with nervous system disorders should hel p us defi ne the uniting elements of our profession.
As we achieve greater specificity a bou t our obj ecti ves a nd methods, we ca n improve our a bilit y to faci Iitate independence through activity. The challenge does not always appear to be "just right," but the pieces are falling into place so that it is possible to get to where we want to go: a profession with interdisciplinary credibility.
